Neuregulin-1 attenuates doxorubicin-induced autophagy in neonatal rat cardiomyocytes.
Recombinant human neuregulin-1 (rhNRG-1) improves cardiac function in animal models of doxorubicin (DOX)-induced cardiomyopathy, but the underlying mechanism remains largely unknown. Here, we confirm a role for rhNRG-1 in attenuating DOX-induced autophagy and define the signaling pathways through which it mediates some of its effects. Neonatal rat ventricular myocytes were subjected to different treatments both to induce autophagy and to determine the effects of rhNRG-1 on the process. The rhNRG-1 inhibited DOX-induced autophagy, reduced reactive oxygen species production and increased protein expression of Bcl-2, effects that were recapitulated when the cells were treated with the antioxidant N-acetylcysteine. These effects were blocked by the phosphatidylinositol 3-kinase inhibitor LY294002, pointing to the involvement of the Akt pathway in mediating the process. Inhibition of Bcl-2 expression with small interfering RNA silencing also inhibited rhNRG-1's ability to attenuate DOX-induced autophagy. The rhNRG-1 is a potent inhibitor of DOX-induced autophagy and multiple signaling pathways, including Akt and activation of reactive oxygen species, play important roles in the anti-autophagy effect. The rhNRG-1 is a novel drug that may be effectively therapeutically in protecting further damage in DOX-induced damaged myocardium.